If the extract, prepared as described, is too contaminated for reliable analysis, a double small-volume extraction can be used. In this modification, the buffered urine is extracted with 1.0 ml of extraction solvent. After centrifugation, an aliquot of this extract is transferred to a tube containing 100 il of HC1 (0.4 mol/liter).
After the mixture has been shaken and centrifuged, the HC1 layer is removed and made alkaline with 50 jl of NaOH (1 mol/ liter). This mixture is then extracted with 50 il of extraction solvent, an aliquot of which is injected into the chromatograph. We have used the described procedure effectively and reliably for longer than a year as a confirmatory test for organic bases, other than morphine and codeine, in urine. We favor the described procedure over other techniques for several reasons. (a) Evaporation of large volumes of CLIN. CHEM. 20/2, 309-311 (1974) solvents is eliminated.
(b) Sample manipulation is minimized, since a purification of the initial extract is not generally required. (c) Most importantly, this procedure's brevity does not affect the quality of the extract, and highly reliable information may be gained from its use. (1) Suspend 10 g of mercuric oxide in 200 ml of water, add 40 ml of sulfuric acid, mix, and dilute to 500 ml with water.
Materials and Methods

Materials
Diphenylcarbazone reagent:
(2) Add 25 mg of diphenylcarbazone to a solution of 125 ml of water and 125 ml of acetone.
Ninhydrin:
50 mg/dl acetone. as low concentrations will develop slowly. The sheet is then oversprayed with Dragendorff reagent. Morphine spots will remain dark, while other drugs will fade or become pink or orange.
Morphine and quinine.
In drug-abuse centers, many samples require only an analysis for morphine and quinine. This can be performed conveniently by spotting the samples on a half-sheet of paper and running the developing solvent to within 2 to 4 mm of the top of the sheet. Spray these sheets with the dilute sulfuric acid and then overspray with freshly prepared Tollen's reagent, and place the sheets in a 90 #{176}C oven for 5 mm. Morphine will appear as black spots. Tollen's reagent is slightly more sensitive than the iodoplatinate reagent for the detection of morphine.
Results and Discussion
The efficacy of the screening procedure was tested as follows: Morphine was confirmed by spectrofluorimetry, by using an excitation wavelength of 390 nm and an emission wavelength of 420 nm (4). Barbiturates and glutethimide were determined by gas-liquid chromatography of an acid to neutral, chloroform extract (5). The drugs were eluted from the column at 200 #{176}C. Amphetamines were acetylated and the derivative determined by gas-liquid chromatography, with a column temperature of 140 #{176}C.
Phenothiazine was confirmed by use of a ferric chloride reagent (6) . Corroboration was obtained on the following urine samples, found to be positive by the screening procedure: 50 contained morphine, 21 phenobarbital, 5 secobarbital, 6 glutethimide, 15 amphetamine, and 6 were from overdose of chlorpromazine.
Because the extraction is performed at pH 6.0, weak acids and neutrals will also be extracted.
Consequently, most drugs of abuse are extracted simultaneously.
The strong colors produced when indicators, such as bromcresol purple, are used as the acidic component for salt formation with basic drugs have been used to spectrophotometrically determine drugs (7) (8) (9) . We chose to use bromcresol purple, which forms salts very easily with most basic drugs, because more morphine was extracted than with bromcresol green, our other choice, as evidenced by darker spots on thin-layer chromatography sheets.
A solvent was needed that would dissolve the organic salts. Chloroform and benzene worked well for a number of the drugs, but the morphine salt was insoluble. The best solvent system we found is that described.
All of the bromcresol-drug salts that we tested were soluble in this solvent, as evidenced by a yellow color in the solvent. Bromcresol purple itself is not soluble in the solvent, so the degree of color in the solvent directly reflects the amount of organic base present.
We chose to use 15 ml of urine and one 20-pi aliquot of the reconstituted residue because, when the method was compared with the Davidow procedure (2), this combination produced spots on the chromatographic plate of about the same sensitivity for morphine as in that procedure, even though in the Davidow procedure the complete residue is applied, equivalent to 10 ml of urine. In our procedure, 20 izl (a fifth) of the dissolved residue is applied, equivalent to 3.0 ml of urine. For both the barbiturates and basic drugs, 0.4 of the residue is used and 0.6 is left in the extraction tube. Thus, other portions of the solution of residue may be used in repeating an analysis when results are in doubt, or an additional amount may be applied to the plate for obtaining greater sensitivity. Tables 1 and 2 show that the migration obtained in solvent II is the same as that of the free drug. When the bromcresol purple salt of the basic drugs is chromatographed in this solvent, the ammonia in the solvent breaks the drug complex into free drug and bromcresol purple. The bromcresol purple stays at the origin, and so the free drug migrates as if it had been applied in the free form. The Gelman II and Ill standards are applied directly to each sheet for basic drugs. They also are added to drugfree urine for reagent quality-control purposes.
The following drugs have been added to drug-free urine and detected at a concentration of 0.1 mg/liter: morphine, cocaine, codeine, methadone, meperidine, quinine, pro- We do not imply that a knowledge of drug metabolites is not needed for a thorough toxicologic determination. We selected the drugs because they represent a wide variety of solubility classes, and illustrate the utility of the extraction procedure.
In practice, we sometimes rely on the TLC preparative technique of Sunshine (1) , whereby 50 Ml of the residue is streaked across the bottom of the plate. After development, a strip of the outside column is cut off and sprayed to locate the drugs. This strip is then placed alongside the untreated portion of the plate and the corresponding segment is cut out, eluted with methanol into a cuvet, and the ultraviolet absorption spectrum is obtained.
One drug addict was hospitalized with severe convulsions. A reddish-brown spot, with an R, of 0.45 was obtained with iodoplatinate reagent. The corresponding eluted segment gave an ultraviolet absorption maximum of 253 nm and a minimum of 229 nm, which suggests the presence of strychnine.
Strychnine and the sample were co-chromatographed, and had identical R1's and color. Moreover, the ultraviolet absorption spectrum of strychnine was identical with the material eluted from the patient's urine.
Our extraction method has several advantages. The bromcresol purple is a useful marker for the point of origin and for the presence of ammonia on the sheets when they are removed from the basic development solvent. This is important because the first spray is ninhydrin.
If ammonia is still present, the spots at the origin will be blue but become yellow when the sheet is free of ammonia.
We think that the most important feature of the procedure is that sufficient extract is left over for repeating the chromatography, for confirming the results with another solvent system, or for increasing the detection limit by applying more than the recommended 20 zl of sample on the original sheet.
